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JEQSSLJ&Sm ft .APPARATUS 

The prosent invention rolatos to power washing 
method and apparatus adaptod for industrial applications 
for cleaning various manufactured articles. This inven- 
tion is described as embodied in a machine for high pros- 
euro washing, rinsing and drying of metal parte or assem- 
blies and various other articles. 

In many mass-producing typo industrial applica- 
tions involving the fabrication of complicated machino 
parte and assemblies, it in necessary at ono or more points 
in tho production schedule to remove the various soils or 
other materials vrhich adhere to the surfaco of tho articles 
and accumulate as a result of the provious manufacturing 
end fabrication steps. The need for officient automatic 
apparatus to provide the roquirod cleaning has become in- 
creasingly important for, in nodorn machinery such as auto- 
mobiles, the parts are held to closer tolcrancos and the 
presence of only slight amounts of soil or contaminating 
tutorial causos danago by corrosion. and scouring after tho 
parts arc assembled and run, Tho type of machino described 
herein as embodying tho mothod and apparatus of the present 
invention is well adapted for cleaning machined castings, 
such as automobile engine' heads and transmission casos and 
similar articles. These kinds of articles, following their 
various machining operations, are characterised by complex ■ 
configuration, and often include a numbor of intricate in- 
ternal passages. Prior to tho present invontion, consider- 
able difficulty has been e^erioncod in washing such arti- 
cles. It \.?.a found in many cases, after vashing, that the 
articles retained sand or metal particles together vith 
films of tho various cutting oils used during the machining 
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operations. Also, prior to the present invention, wash- 
ing or rinsing solutions often were retained in pockets 
in the different passages in the articles. 

In the machine described herein, the articles 
co be washed are supported one behind another on a track 
and are intermittently advanced along it. The articles- 
Pass in succession through a power washing stage, where 
high rressure sprays and streaxs of washing liquid are 
directed or. then/and then through a power rinsing-stage . 
using sprays of rinsing liquid, and finally through a 
Power drying stage where blasts of air quickly dry them. 

Each of these stages includes a turret mechan- 
ise adapted to hold a number of the articles.. Each tur- 
ret picks them up one by one and revolves them step by 
step about an axis parallel to the track so that they 
are turned upside down as they are revolved. The articles 
are then discharged one by one from the turret back onto 
the track. As each one of the articles is discharged, 
the next is transferred from the track into the space 
left vacant by the previous one. 

' As the articles are revolved in the turret, the 
turret stops in a number of. different angular positions, 
enabling high pressure jets of liquid or air, as the case 
M y be, to strike the different machined surfaces both 
outside and inside of each article at the optimum angles, 
thus producing an efficient cleaning and drying action 
and requiring only a short length of time to complete the 
entire washing, rinsing, and drying operation. 
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The particular machine described herein is* 
particularly well suited for the cleaning of automobile 
engine heads. As a result of the nany advantages of the 
present invention, the effectiveness of the cleaning op- 
erations in increased, in many cases even enabling wash- 
ing liquids at room temperatures to be used, and also the 
rate at which the heads can be washed has been greatly 
speeded up over that which was possible with prior equip- 
ment. 

10 Among the cany advantages of the machine des- 

cribed is the fact that the cleansing action is enabled 
to be tailored to clean away the particular types of soil 
material which collect in specific areas and- parts of the 
head. For exasple, bearing surfaces and valve seats, which 
must be held to close tolerances, are each individually 
struck by high pressure washing, and rinsing sprays and 
are individually dried by high pressure air blasts. 

A further advantage of this machine is the in- ' 
crease in the effectiveness of the jets of cleaning liquid 

20 obtained by eliminating any interference between them, for 
the cleaning of the various .surfaces of each head takes 
place at spaced positions in the machine. The sane advan- 
tage is obtained in the drying, stage. The result is a 
cost thorough cleaning and drying of each of these surfaces. 

Another advantage of the machine described here- j 
in is the striking reduction in size and space required to 
accomplish all of the various washing, rinsing and drying 
steps. In the particular machine described, by virtue of 

the use of thrse" turrets; each with eight positions, the I 

. * ■ 

yo effective length of the aachiaa is cut down to approximately 
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two-f if ths that which would be required if all of the op- 
erations were carried out along a single line. During 
their cleaning the engine heads are moved step by step 
through thirty-five different positions, including the 
loading position, and the unloading position. By the use 
of the three turrets, a total of twenty-one of the thirty- 
five separate positions are obtained in the machine with- 
out increasing its length beyond that which would be re- 
quired for only fourteen positions. 
10 Auons the further advantages of the machine 

described herein are those resulting frora the fact that 
all three turrets arc operated fron a single drive shaft, 
enabling a single hydraulic cylinder to index each of thee 
around into their eight respective positions. 

Another advantage of the machine described is 
the use of a reciprocating transfer reechanisra which inter- 
mittently advances the cylinder head blocks along a track 
through the machine and into and out of the three turret 
mechanises. 

20 In addition to the reduction in size obtained 

by the present" invention, the tumbling action which results 
from lifting the blocks up and revolving them around in 
each turret is a. further aid in removing all traces of sand 
or metal particles and in draining out the various cleaning 
solutions. 

The various aspects, features, and advantages 
of the present invention will be r.ore fully understood froa 
the following description considered in conjunction with 
the ccccr.par.yir.g drawings, in which: 
30 Figure 1 is a side elevational view, partially 
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diagra~!atic, of a machine embodying the method and appara- 
tus of the present invention for washing the machined head 
blocks of automobile engines, portions of the near side of 
the machine being shown cut away to indicate more clearly 
the various working parts; ; 

Figure 2 is a cross-sectional view, taken gen- 
erally along the line 2-2 in Figure 1 looking to the right, 
and showing, on enlarged scale, the arrangement of the track 
which guides the engine heads through the machine, showing 

10 the transfer bars which intermittently advance the blocks 
through the machine, together with the drive dogs which en- 
gage the rear surfaces of the respective heads to push then 
along, and shewing the location of the various spray nozzles; 

Figure 3 is a partial cross-sectional view, taken 
generally along the line 3-3 in Figure 1, looking to the 
right, and shewing, on further enlarged scale, the wash tur- 
ret mechanism and associated spray nozzle arrangement; 

Figure 4 is a partial longitudinal sectional view, 
taken generally along the line 4-4 in Figure 3, looking to 

20 the left, showing further details of the wash turret and* 
associated mechanism; 

Figure 5 is a partial cross-sectional view, taken 
along the line 5-5 in Figure 1, looking toward the right, 
showing the hydraulic indexing mechanism for simultaneously 
rotating the wash, rinse, and drying turrets by intermit- 
tent movements of one-eight of a full turn; 

Figure 6 is a partial top view looking down gen- 
erally frca the line 6-6. in Figure 1, showing further de- 
tails of the hydraulic indexing mechanism of Figure 53 

30 Figure 7 is a partial sectional view taken gen- 
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erally along the line 7-7 of Figure 1 looking to the right, 
showing the arrangement of the drying air Fipes and air 
headers in the drying, stage; and 

figure 8 is a schematic diagraa of the. hydrau- 
lic control circuits and the electrical switch control ar- 
rangement for the machine. 

In the machine shown in Figure 1, the engine 
head blocks 20 to be cleaned are transferred in sequence 
from a production line at the left of the machine- (not 

10 shown) onto a pair of spaced horizontal tracks 22 which 
extend through the machine to its right end, and are con- 
tinuous except for three breaks to accommodate the three 
turrets 24, 26, and 2S described in detail hereinafter. 
As seen in Figure 2, the tracks 22 are located at the bot- 
tom center of the upper portion of the machine, the lower 
and side portions of the machine including the tanks and < 
pumping equipment for the wash and rinse liquids, as des- 
cribed in detail hereinafter. The tracks 22 pass in se- 
quence through thirteen stations in the machine, generally 

20 indicated by the reference numerals 1 through 13, and feed 
the cleaned and dried heads 20 to an unloading station H 
from which the heads are moved to the next production stage. 

The heads rest lengthwise in the tracks with a 
pair of guide rails 30 against their sides and a pair of ' 
support rails 32 extending underneath. The tracks are sup- . 
" ported by angle irons 34 projecting in from pairs of chan- 
nel irons 36 along both sides of the tracks 22. These 
channel irons advantageously are used to foro the high 
pressure manifolds 32 end LO, for holding the washing and 

30 rinsing liquids, respectively, in the washing and rinsing 
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stages of the machine, as described in detail later. The 
' heads are transferred along the tracks 22 one behind another 
in step by step fashion from station to station, pausing in 
each station for a brief period. 

The washing stage, generally indicated at 42, in- 
cludes stations 3 and 4, the rinsing stage, generally indi- 
cated at W, includes stations 7 and and the drying stage-, 
generally indicated at 46, includes stations 10 and 11, 

In order to drive the head blocks . 20 along the 

10 tracks 22 through the machine, a reciprocating transfer 
drive bar 40 is used, operated by a hydraulic cylinder 50, 
seen at the right of the machine in Figure 1. This trans- 
fer bar is formed by two closely spaced parallel rods 50 
supported on a number of roller assemblies 52 intermediate 
the channels 36 and including a larger diameter roller be- 
tween the rods 50 to keep the transfer bar aligned with the 
tracks. Pivotally secured between the rods 50 at uniformly 
spaced distances corresponding to the spacing between sta- 
' tions are thirteen drive dogs 54. During each stroke of 

20 the transfer bar 46 to the right, all of the heads are en- 
gaged by the projecting points of the drive dogs 54 in their 
vertical position and are advanced along the tracks to the 
next station, a distance slightly more than their own length. 
The blocks remain in these stations while the transfer bar 
' returns to its initial position. During the return stroke j 
cf the transfer bar 45, the dogs 54 are knocked down and 
slide back under the heads 20 until they are clear of the 
rear ends of the heads, at which tine the dogs swing up by 
gr-ivitaciort into pcsit5.cn to pick up the rear surfaces cf I 

30 the heads during the- next forward stroke of the transfer' bar, 

J 
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In station 3, as shown in Figure 2, each head . 
20 in turn, as it rests on the tracks 22 , is sprayed by 
jets of washing solution* fron a plurality of nozzles 56, 
arranged generally around and above the head and connect- 
ed by a plurality of horizontal and vertical pipes 5<5 to 
the pair of wash manifolds 3*. These nozzles are arranged 
to direct high speed sprays of washing solution at various 
predetermined areas inside and outside of the engine head. 

The washing solution is stored in a tank 60 at 
10 the bottom and off to the left of the machine as seen in 
Figure 2. V/here desired this solution may be kept heated 
. by suitable electric cleaents or steam pipes, not shown; 
however, the machine described can be efficiently operated 
with solutions at room temperature. The washing solution 
is sucked into the bottom of a two-stage centrifugal pump 
62 and forced at high pressure through the pipes 64 to the 
nanifolds 3<S. The pump shaft 65 projects up through a bear- 
ing 66 at the to? of the side extension of the tank 60 and 
up in a housing 63 through a second bearing 70. The upper 
20 end of the shaft 65 is V-belt driven from a motor 72 sup- 
ported by a bracket from the top of the machine. A suit- 
able high pressure two-stage pump for use in this machine 
is described in detail and claimed in the . copending appli- . 
cation of Emil Umbricht, Serial Re. 694, 104,- filed October 
5, 1955, (Attorney's. Docket Ko. 122169). 

Station 4 includes the wash turret 24, as shown 

r 

in Figures 3 and 4, which is supported on a rot'atable shaft 
74 extending parallel to and above the tracks 22. 

As shown in. Figure 3, the wish turret 24 is sup- 
30 ported c:i a rotatabls shaft 74 near one end. (see also Fig.l). 
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The rinse turret 26 is near the middle of this shaft 74, 
and the drying turret 2fl is at the other end. Between 
the wash and rinse starts the cover 76 of the machine has 
a large well 7$ with two spaced walls '80 and t2 and a bot- 
tor. % forcing a platform for supporting a hydraulically 
actuated indexing mechanism *6 which serves to index all 
three .turrets around step by step in wirements of 45°« 
This indexing nechanisn is described fully further below. 
The end of the shaft 74 near the wash turret 

10 is journaled in a pillow block supported on a cress 
brace 50 extending across above the tracks 22 between a 
pair of vetical manifolds 92. These vortical manifolds 
crcaunicate with the horizontal nanifolds 38 and, like 
^herr., are forced by a pair of channels arranged face to 
face with their flanges in edge to edge engagement and 
secured together by continuous welds to nake a watertight 
rectangular passage. Advantageously, these manifolds 35 
and ?2 forced froa channels serve the dual purposes of con- 
ducting liquids to the spray nozzles and of forming struc- 

20 tural elements of the machine. 

The horizontal manifolds 35 act as longitudinal 
braces in the machine. The tracks 22 and the roller assem- 
blies 52 for the transfer bar 48 are all supported from 
the channels of the horizontal manifolds. All of the. spray 
nozzles, the vertical manifolds 92, the cross braces, and 
various pillow blocks for shaft 74 are all supported from 
the horizontal manifolds. 

Among the many advantages of this arrangement 
are those resulting from the* fact that the need for con- 

30 siderable lengths of manifold piping separate from the 
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channel elements is entirely eliminated. The cost of in- . 
stalling separate manifolding is removed as well as the 
cost and complications of separate brackets and braces to 
.•secure such separate manifolds to. the frame elements, re- 
sulting in a considerable over-all simplification in design 
and construction together with an increase in strength pro- 
vided by the high strength of the structural eler.er.ts formed 
by the channels in flange to flange arrangement. Moreover, 
the resulting rectangular sections facilitate the connection 
of all of the various spray piping and track supports, etc., 
to them. 

Hear the opposite end of the wash turret from 
the bearing 66 is a second bearing % in which the shaft 
74 is supported adjacent the wall 60 where it passes through 
and into the well 76 which holds the turret indexing mechan- 
ism 66. 

The turret 24 has two generally circular end 
disks 96 rigidly secured to the shaft 7k with a spacing be- 
tween them somewhat less than the length of one of the heads 
20. In order to form eight carriages 100 in the turret 24 
for holding eight heads at the same tine and to enable the 
• heads to be slid into these carriages froa station Ko. 3 
and to be slid out of the other end of these carriages into 
' station Ko. 5, the circumference of each end disk 96 has 
■ eight identical recesses aligned with those in the other 
disk. Straddling these recesses and with the sane spacing 
as the tracks 22 arc short segments of track 22* including 
support rails 32' that extend under the heads and guide 
rails 30' alor.g either side of the head. These trr.sk seg- 
ments 22 1 align with' the corresponding main tracks viurn 
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each carriage is in the bottom position, i.e., at station 

These track sejscnts 22* arc each only very 
slightly longer than a head 20. A pair of C-shaped re- 
tainers 102 extend around the shaft at each end of the 
turret closely adjacent tho ends of all of the track seg- 
nents 22 1 except for tho two track se.jmonts which are po- 
sitioned in the bottom turret position in alignment with 
the main tracks 22. Those retainers thus srase opposite 
cnd3 of all of tho heads in the turrot and hold thera in 
place except that the one hsad which is in tho bottoa po- 
sition li5ncd up with the main track 22 (i.e. which is in 
station No. 4) is free to be transferred into station 5 
while tho next head is transferred from station '} to sta- 
tion 4» 

The ends 104 of the C-shaped retainers are flared 
out slijhtly to fora, in effoct, funnel aouths for receiving 
each head which has just been loadod as the turret turns 
and lifts each hoad out of station 4 and cosrsonces indexing 
it around through the seven positions before returning it 
asain to station 4 where it is transferred out to station 
5 and replaced by the next head from station 3. 

Near the apex of each of the recesses 9$ are 
adjustable stop bolts 105 supported by brackets and having 
locknuts. Those stops 105 are adjusted to provide headrooa 
between themselves and tho track segments 22* which is only 
slightly greater than the height of the heads 20. Thus, 
the hsads slide into the carriers 100 underneath the stops 
105, and when the turret revolves each hc?,d around tho shaft 
74 and turns it- upside down, it is supported by the stops 10 

- 12 - 
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The arrangement of the rinse turret 26 is simi- 
lar to' the wash turret just described, and parts of the • 
rinse turret performing functions corresponding to those 
in the wash turret have corresponding reference numerals 
followed by the suffix "a". The turret 26 is surrounded 
by suitably positioned spray nozzles 56a each arranged to 
spray streams of liquid onto predetermined areas inside and 
outside of the heads 20. 

The carriage 100a of the rinse turret which hap- 

10 pens tc be in the bottom position forms station 7. In sta- 
tion S each head is sprayed by more nozzles 55a as it sits 
on the sain tracks 22. 

Thus, in effect, the action of the rinse stage 
is reversed from that of the wash stage. In the wash stage 
the heads receive a preliminary positioned washing in sta- 
tion 3 and is indexed through eight steps of first position- 
ed washing in station 4. Whereas, in the rinsing stage the 
heads receive eight steps of positioned rinsing in station 
7 and a final positioned rinsing in station 6. 

20 In the drying stage 46 tho heads receive a pre- 

liminary drying in station 10 by air blasts from nozzles 
110 lined u? along and projecting diagonally down at the 
tracks 22 and" supplied from air isanifolds 112. The air for 
the manifolds 112 is drawn in by a pump 114 through a heat- 
er 116 having steam pipes. 

The drying turret 2ft is similar to the wash tur- 
' ret and corresponding parts have corresponding reference 
numerals with the suffic "b". Around this turret are more 
ne*«lta 11c supplied by ctnifolds 120 connected to the pump 

30 116. As the heads arc induced up and around by the drying 
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turret all of any remaining rinse liquid is drained outand 
the various assinged- regions on the heads are struck by 
heated air blasts arransed to impinge at the most effective 
angles for quick efficient drying. 

The indexing mechanism 86 includes a drive wheel 
120 secured to the shaft 74 with eight uniformly spaced 
holes 121 near its perineter. To turn the wheel 120 a drive 
arm 122 is swingably mounted on the shaft 74 near the wheel 
120 with a hydraulic piston and cylinder 124 extending cross- 

10 wise on the ar«. and adapted to engage and disengage a drive 
pin 126 with the holes 121. An index drive cylinder 128 
mounted on trunions 130 at the top of a pair of parallel 
supports 132 is arranged to swing the ana 122 up and down. 
The pin 126 is engaged with a hole 121 when the am 122 is 
in its upper position, and as the arm swings down it indexes 
the wheel 120 around 45° • * 

In order to hold .the wheel 120 in this position 
while the are 122 is swung back up again in preparation for 
the next stroke, a locking cylinder 126 secured to the nach- 

20 ine frame is used to actuate a locking pin 130 to engage one 
of the holes 121. As soon as the drive pin 126 has engaged 
the next hole 121 in preparation for indexing the turrets 
to the next position, the locking pin is retracted. 

While the wheel 120 is locked, the transfer bar 
4? is driven toward the right by means of the hydraulic 
' cylinder 55 pivotally secured at 132 to the machine frane 
. and having a long piston rod 134 connected by a pivot 136 
to the end of a gusset piece welded between the two rods 50 . 
of the bar 43 and projecting down below then into alignment 

30 with the piston red 134. 
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The sequence of operation of the various parts 
and. of the electrical and hydraulic circuits of the mach- 
ine is as follows, reference also being made to the schem- 
atic diagram. 

X. A start button 146 in an electrical control 
box near the loading station 1 is pressed, completing an 
electrical circuit to a aaster relay 148 which actuates 
the various solenoid-operated hydraulic controlled valves 
to condition the machine as follows: 

(A) The transfer piston rod 134 is extended 

to its initial position. 
(3) The index drive piston rod 125 is fully 
extonded to its er.d-of-index position. 

(C ) The index drive pin 126 is extended into 
one of the holes 121. 

(D) The lock pin 130 is retracted from en-, 
gageraent with any of the holes 121. 

II. If a Unit switch 152 in the loading station 
1 is contacted by a part in this station and a Unit switch 
154 in the unloading station 14 is not contacted by a part 
in that station, then a solenoid valve 156 is energized, 
causing the cylinder 55 to advance the transfer, bar to the 
end of its stroke, where a' transfer limit switch 158 is con- 
tacted by a stop on the right end of the transfer bar 48. 

III. Actuating the Unit switch 158 de-energizes 
the solenoid valve 156 and energises the solenoid valve 160 
causing the transfer cylinder 55 to return the bar 48 to 
its original position where another transfer Unit switch 
152 is actuated by the bar 48. 

IV. Actuating the second transfer Unit switch 
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162 energizes a solenoid valve 164 causing the index drive 
cylinder 123 to advance the drive rod 125 and the drive 
arri 122 to the end of its stroke where an index limit 
switch 166 is actuated. 

V. Actuating the index limit switch 166 causes 
the following: 

(A) It starts a timer 168 which causes a 
dwell or pause- at this point. 

(B) Iz energises a solenoid valve 170, 
10 causing the drive pin 126 to retract 

and the locking pin 130 to engage and 
lock the wheel 120. 

VI. At the end of the dwell or pause, the sole- 
noid valve 164 is de-energizcd, and a solenoid valve 172 

is energized, causing the index drive arm 122 to return to 
its original position where an index limit switch 172 is 
contacted, 

VII. Contacting the index limit switch 172 causes 
the following: 

20 (A) It de-energizes the solenoid valve 170 

and energizes a solenoid valve 174, 
causing the index drive pin 126 to ad- 
vance and the lock pin 130 to retract. • 
(B) A new cycle starts if the load limit 
switch 152 is contacted by a part in 
the load station 1 and the unload limit 
switch is not contacted, by a part in 
the unload station 14 • 

The start button need net be pressed again to 
30 cause the machine to ri-cycic. 
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As shown in Pig. S, the main fluid lines are 
solid and the control lines for the piston-operated 
valves in the main lines are dotted. The solenoid- 
operated valves 156 and 160 control the flow of 
hydraulic fluid fron a wain supply line 1$/* through . 
a line 186 connected to the valves 156 and 160. The 
controlled flow of fluid from the valves 156 and 
160 through lines log and 190, respectively, to a 
control cylinder and piston 192 is used to control a main 
10 valve 194 controlling the flow of fluid from the supply 
main 1?4 through a line 196 to the valve 194 and from 
the valve 194 through the lines 198 and 200 to opposite 
ends of the transfer cylinder 55. Suitable flow control 
check valves 202 are in the lines 198 and 200. The return 
from the valves 156 and 160 is through a line 204 to the 
main return line 206 feeding back in to the fluid reser- 
voir 203. 

The solenoid-operated valves 164 and 172 operate 
sinilarly to the valves 156 and 160; so the associated 
20 control and main lines for the cylinder 123 have corres- 
ponding reference numerals to these for the cylinder 55 t 
followed by the suffix "a". The line 210 runs from the 
supply manifold 1$4 through the valves 170 and 174. The 
lines 212 and 214 lead to the cylinders 124 and 126, re- 
spectively, the return lines 216 and 21fi going back to the 
reservoir 203, as diagrazanatically indicated below the 
valve 170. 

The supply line 164 is fed from the reservoir 
20t through a str&insr 220 and a variable volume delivery 
30 pur.? 222 driven by a 3 K. P. electric notor, feeding through 
a pressure compensating control 224 set to 300 p.s.i.; the 
pur:.p output passes a gauge 225 on aline 223 to the tiain 1S4. 
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• In order to draw off any fumes v/hich may 
arise fror. the washing and rinsing operations, exhaust 
ducts 176 connected to the cover 76 approximately .over 
stations 1 and 9, are provided. An exhaust fan 178 is 
corrected to the junction of the ducts 176 over the 
well 73. The. fan. 176 and its motor ISO are supported 
by legs 1£2 frou the cover 76. 

From the foregoing description it v/ill be 
understood that the power washing raethod and apparatus 
of the present invention are well adapted to provide 
whe sany advantages discussed above, and that they can 
be adapted to a wide variety of industrial washing and 
cleansing operations and that various changes or modi- 
fications may be r«ade therein, each as may be best suited 
to a particular application, and that the scope of the 
present invention as defined by the following claims, 
is intended to include such modifications or adaptations 
limited only by the prior art. 
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TH* SfflONEHB 0? THE KiVSNTICK IH VnrECK AN EXCIUSIV3 
PWEJTI or FRwnass is CUIXSD us kfxxsd AS FOOHSi 

1. " A machine for removing dirt, scale or the like from 
manufactured parts comprising a machine frame, a track extending longi- 
tudinally of said frame having an intermediate open section therein, a 
transfer mechanism including longitudinally reciprocating means extending 
alon* parallel to both portions of said track on opposite sides of said 
open section and. also extending past said open section, said transfer 
mechanise being arranged to advance intermittently a plurality of parts 
alons said track, indsxins means on' said frame passing through s-:id open 
section of the track and arranged to remove said parts in sequence from 
said open section of said track and to index thea step by step along a 
path while turning thea over and then returning thea in sequence to said 
open section of the track, srcay jets positioned along said path arranged 
to spray liquid on the parts in said indexing means, and a naster control 
arranged alternately to actuate said transfer mechanisa and said indexing 
means. 

2. A machine as clair.sd in claim 1 wherein said indexing means 
comprises a substantially circular turret rotatably mounted on the frame 
and having a plurality of carriages uniformly spaced around its periphery, 
the carriages at the periphery of said turret passing through said open 
section of the track when said turret is indexed, and each of said car- 
riages providing an unobstructed opening adjacent to said reciprocating 
means when the respective carriage is aligned with said open section of 
the track.. 

3. A machine as claimed in claim 1 or 2 and wherein said indexing 
.means is a drum-like turret mounted to rotate about a substantially hori- 
zontal axis and having a pair of end braces, & plurality of parts holders 
arranged around tho axis of rotation, said parts holders in sequence being 
aligned with said open section of the track as said turret is inder.sd from 

18 
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position to position and openings in said end braces to enable loading 
of parts from one portion of said track through *one of said end braces 
into said holders and unloading of parts from said holders out through 
the other end brace onto the other portion of said track, said holders 
each* providing aacss openings at the perimeter of said turret adjacent 
to the reciprocating means when the respective holder is aligned with 
said open section of the track. 

^. a parts washer comprising a machine fraree, a track extending 

longitudinally of said frame adapted to support the parts to be cleaned, 
said track having two aligned straight portions with an open section there- 
between, a transfer mechanism arranged intermittently to advance a plur- 
ality of narts along said track, and including reciprocating means extend- 
ing along near both portions of said track and extending past said open 
section, and adapted to engage the parts to advance them, and reciprocat- 
ing drive means coupled to said reciprocating means, indexing means on 
said frame arranged to move transversely through said open section of the 
track to remove said parts in sequence from said open section of said 
track and to index them step by step along a path in a plane perpendicular 
to said track while turning them over and then returning them in sequence 
to said open section of the track, said indexing means providing access 
to parts aliened with said open section of the track to be engaged by said 
reciprocating means for loading and unloading of said indexing means, said 
reciprocating means being clear of said open section of the track during 
motion of said indexing means, spray jets positioned along said path ar- 
ranged to spray cleaning liquid on the parts in said indexing means, and 
a master control arranged alternately to actuate said reciprocating drive 
means and said indexing means* 

<■ < 

fi. A parts washer as claimed in Claim\, and wherein said indexing 

means includes a turret mechanism mounted for rotation about a substantially 
horitoncal axis and includes an indexing drive mechanism for indexing said 
turret around its axis, the perimeter of said turret mechanis:i having 
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radial openings therein giving access to parts' therein which are aligned 
with said open section of the track. 

^. A parts washer as claimed in Claim fc, wherein said indexing 

drive mechanism includes a shaft connected to the turret mechanism at its 
axis, a wheel secured to said shaft, an arm swingably counted on said 
shaft near said wheel, a drive element on said ana adapted to engage said 
wheel, a reciprocating member pivotally connected to said arm, said wheel 
having a plurality of uniformly spaced abutments, and a locking clement 
inters! gently engaging said abutments for locking said wheel. 
7 

>V. A parts washer comprising a machine frame, a track extending 

longitudinally of said frame, said track having a plurality of straight 
sections vith a plurality of open sections therein, a transfer mechanism 
including a transfer structure extending along the length of said track 
and reciprocating longitudinally and adapted to engage the parts at 
uniformly spaced distances thcrealong for intermittently advancing 'a 
plurality of parts along said track, a plurality of turret mechanisms 
revoivably mounted on said frame with their peripherics passing through 
respective open sections of said track and arranged to remove said parts 
in sequence from said open sections of said track and to revolve them 
step by step along circular paths whose planes extend substantially per- 
pendicularly to said track; said turret mechanisms arranged to return 
the parts in sequence to said open sections of the track, the peripheries 
of said turret mechanisms providing access for said drive elements of the 
transfer mechanism to engage parts in said turret mechanism which are 
aligned with the open sections of the track, said transfer structure being 
clear of said turret mechanisms as said turret mechanisms are revolving, 
spray jets positioned around said turret mechanisms arranged to spray 
cleaning liquid on the parts therein, and a master control arranged 
alternately to actuate said transfer nechanisa and said turret mechanisms. 
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7 

iv. k j*rts washer as claimed in Claim to and wherein said spray 

jets are connected to supply manifolds which are formed by hollo* structur- 
al elements forming integral parts of the machine frame. 

a 

a machine for removing dirt, scale, grease, or the like from 
manufactured parts comprising a machine frame, a pair of parallel spaced 
rails forming a track extending longitudinally of said frame, said track 
being in twr. sections aligned end-to-end with an open section therebetween, 
a transfer mechanism arranged intermittently to advance a plurality of 
parts don,: said track, said transfer mechanism comprising a reciprocating 
structure extending along generally near said rails, a plurality of spaced 
elements on said structure adapted to engage the parts on said rails to 
advance them during each forward movement of said structu -e, reciprocating 
drive means coupled to said structure to reciprocate it, indexing means on 
said frame moving transversely to said two sections of track and passing 
through said open section between them, said indexing means being arranged 
to remove said parts in sequence from said open section of said track and 
to index them step by step along a path in a plane perpendicular to said 
track and then returning them in sequence to said open section of the track, 
said transfer structure being away from said open section of the track, 
curing movement of the indexing means, spray jets positioned along said 
path arranged to spray cleaning liquid on the parts in said indexing 
means, and a raster control arranged alternately to actuate said recipro- . 
eating drive means and said indexing means. 
it 

vj. A parts washer comprising means defining a washing chamber and 
a rinsing chamber, a substantially continuous track extending along said 
machine through said washing and rinsing chambers, said track being inter- 
rupted in each of said chambers by rotatable turrets each having short track 
sclents therein adapted to align with and form continuations of said track 
when said turrets are rotated into predetermined positions, transfer mech- 
anism operatively connected with said track including a long transfer struc- 
ture extending along generally parallel to said track and adapted to engage 
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parts on said track an* arranged to advance articles thcrealong and 
onto the track segments in said respective turrets, said turrets have * 
access openings therein near said track se^ents enabling the transfer, 
structure to engage parts on said track sclents when aligned with said 
track for unloading the parts from said turrets, said transfer structure 
being clear of interference with said turrets ar.d short track segments 
during rotation of said turrets, spray nozzles directed at the turret in 
said washing chamber, and control mechanism adapted intermittently to 
actuate said transfer mechanism and to rotate said turrets. 
// *° 

ifc. A parts washer as claimed in Claim 13 ^d wherein said turrets 

are supported on a cordon shaft extending generally in the direction of 
said track.* 

a parts washer comprising means defining a washing chamocr, a 
track portion extending into and a track portion extending out of said 
chamber, said track portions being spaced apart in said chamber with an 
open space between the ends of the two track portions, a rotatable turret 
in said chamber with its periphery passing through the space between the 
track portions which extend into and out of said chamber, the axis of 
said turret extending parallel with said track portions, a plurality of 
spray nozzles directed at said turret for washing parts as they are re- 
volved by said turret into various predetermined angular positions about 
the axis of the turret, said turret including a plurality of axiaily ex- 
tending parallel track sepients successively aligning %/ith and bridging 
between said track portions as. said turret is rotated to successive pre- 
determined angular position, said track segments foraing a continuation 
between said track portions when said turret is routed into said suc- 
cessive predetermined angular positions, the parts being loaded into and 
unloaded from said turret by movement in a direction parallel with the 
axis of the turret, and retaining means in the form of two C-shapsd rin£5 
adjacent to opposite ends of raid- turret arranged to hold parts on said 
track segments when said, turret is rotated out of its predetermined posit 
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the mouths of said two C-shaped rings being aligned with said respective 
two track portions for providing clearance for loading end unloading of 
parts into and out of said turret by movement along the track portions 
when a track segment foms a continuation therebetween. 

A parts washer comprising means defining a washing chamber, 
a pair of spaced parallel main frame members passing through said wash* 
ins chamber, said frame members being hollow and forming liquid mains 
for conveying washing liquid, a source of washing liquid under pressure 
communicating with the interior of said hollow frame members, a pair of 
parallel rails forming a track extending through said washing chamber 
generally between said frame members for holding pirts being coved there- 
through, each of said rails being supported by one of said frame members, 
parts conveying mechanism mounted on and supported by said hollow frame 
members for conveying parts through said washing chamber, a plurality of 
liquid conduits connected to said frame members, and a plurality of spray 
nozzles connected to said conduits for washing parts in said chamber. 

A 

19. A parts washer comprising means defining a washing chamber, a 

pair of spaced parallel main frame members extending longitudinally hori- 
zontally within said chamber each main frame member having a hollow rec- 
• tangular cross-sectional configuration and being liquid tight forming 
a pair of hollow rectangular xnnifolds, a source of washing liquid under 
pressure communicating with the interior of b'oth of said horizontal mani- 
folds, a pair of hollow vertical manifolds each supported from a respective 
one of said horizontal manifolds and in liquid conducting relationship with 
said horizontal manifolds, said vertical manifolds being structural frame 
members, bearing means supported by said^vertical manifolds, a rotatable 
parts holding fixture carried by said bearing means, a plurality of liquid 
conduits connected to said vertical manifolds in liquid conducting re- 
lationship therewith and having spray nozzles directed toward said fixture 
for Wishing th* parts carried thiraby, a pair of parallel rails mounted 
on respe^ivs or.es of zz\i horizontal manifold? for supporting parts being 
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moved into and out of said fixture, and transfer mechanism for moving 
said parts along said rails counted on said horizontal manifolds, where- 
by said horizontal manifolds are main frame members which serve the dual 
::ur?03*s of supporting said structure and conducting washing liquid. 

l£ A povcr washer for washing complicated manufactured articles 

each of vhich .has a plurality of surfaces each requiring efficient wash- 
ing and drying said washer comprising & machine having a washing and 
a drying chamber, transfer means for coving manufactured articles gen- 
erally horizontally through said machine in sequence along a path through 
said washing and drying chambers, intermittent drive moans' for said 
transfer means adapted to operate said transfer means for moving said 
articles with a stcp-by-stcp movement through said washing and drying 
chambers, first and second rotatable turrets, bearing means mounted in 
said machine supporting said turrets for rotation about an axis, said 
first turret coins positioned in said washing chamber and said second 
turrei beir.* positioned in said drying chamber, each of said turrets 
having a plurality of carriages spaced about its axis, each carriage hav- 
ing its opposite ends open for receiving and discharging articles raved 
along said path, indexing drive means for intermittently rotating said 
turrets in a step-by-step movement about their axes with the turrets stopp- 
ing in a plurality of different angular locations during each rotation, 
for revolving the articles about the axes of the turrets so that they are 
turned upside down as they are revolved step-by-step, said transfer drive t 
means and said turret indexing drive means being arranged alternately to 
operate said transfer means and to rotate said turrets and to stop said 
turrets between each indexing movement with a respective carriage of the 
first turret aligned with said path at a predetermined position in said 
washing chamber and with a respective carriage of the second turret aligned 
with said p*th at a predetermined position in the drying chamber, the 
carriages of slid fir^t ar.d seecr.d turrets providing clearance for said 
transfer m*>n* for kciing tili manufactured articiss into the respsctive 
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carriages of said first and second turrets in said predetermined 
positions in the washing and drying chambers while unloading articles 
therefrom, a reservoir of washing liquid, a motor-driven pus.? communi- 
cating therewith, a' plurality of nozzles in said washing chamber connected 
to the output of said pur.? and placed at spaced positions about the axis 
of said first turret respectively adjacent the different angular locations 
in which said first turret is stepped, said nozzles being aimed at various 
angles for cleaning the respective surfaces of the articles in the res- 
pective carriages of the first turret during the periods when the first 
turret is stopped, a motor-driven air blower, and a plurality of air 
nozzles in said drying chamber connected to the output of said blower and' 
placed at spaced positions about the ails of said second turret respectively 
adjacent the different angular locations in which said second turret is 
stoppe:!, said air nozzles being aimed at various angles for drying the 
respective surfaces of the articles in the respective carriages of the 
second turret during the periods when the second turret is stopped, where- 
by an efficient automatic washing and drying of the manufactured articles 
is produced. 
I** 

A power washer for washing complicated manufactured articles 
each of which has a plurality of surfaces each requiring efficient wash- 
ing and drying, said washer comprising a machine having a washing and a 
drying chamber, transfer means for moving manufactured articles generally 
horizontally through said machine in sequence along a path through said 
washing and drying chambers, intermittent drive means for said transfer 
means adapted to operate said transfer means for moving said articles with 
•a step-by-step movement through said washing and drying chambers, first 
and second rotatable turrets, bearing means mounted in said machine supp- 
orting said turrets for rotation about an a>is, said first turret being 
positioned in said washing chamber rnd said second turret being positioned 
in said drying chsr^er, eauh of =?i.d turrets having a pl^ality cf carriages 
spaced about its axis, each carriage having its opposite ends open for 

» 25 



656624 

r 

receiving- and discharging articles moved along said path, indexing drive 
means for intermittently rotating said turrets in a stepr-by-step move- ■ 
merit about their axes with the turrets stopping in a plurality of dif- 
ferent angular locations during each rotation for revolving- the articles 
about the axes of the turrets so that they are turned upside down as 
they are revolved stcp-by-stcp, said transfer drive means and said turret 
indexing drive means being arranged alternately to operate said transfer 
means and to rotate said turrets and to stop said turrets between each 
inde>ing movement with a respective carriage of the first turret aligned 
with said path at a predetermined position in said washing chancer and 
with a respective carriage of the second turret aligned with said path 
at a predetermined position in the drying chaster, the carriages of said 
first and second turrets providing clearance for said transfer means for 
loading said manufactured articles into the respective carriages of said 
firji and second turrets in said predetermined positions in the washing 
and crying chambers while unloading articles therefrom, said indexing 
drive means for said turrets including a drive shaft for turning each of 
said wurrets, a drive wheel connected to said shaft and having a plurality 
of openings arranged in a circular pattern concentric with said shaft, a 
drive am swingably 'counted for . swinging movement along an arc concentric 
with said shaft and adjacent to said drive wheel, a drive cylinder having 
a piston connected to said arm for swinging the am, a drive member carr- 
ied by said arm intermittently engaging said openings in sequence to turn 
said shaft, a locllng cylinder mounted on the frame having a piston inter- 
mittently engaging said wheel for locking said turrets in alignment with 
said' path, a reservoir of washing liquid, a motor-driven pump co.ouni eat- 
ing therewith, a plurality of nozzles in said washing chamber connected 
to the output of said pump and placed at spaced positions about the axis 
of said first turret respectively adjacent the different angular locations 
in which Siid first turret is stopped, nosvlea being aimed at various 
angles for cleaning the respective surfaces of the articles in the respect- 
ive carriages of the'first turret during the periods when" the first turret 
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is stopped, a notor-driven air blower, and a plurality of -air nosslcs 
in said drying chamber connected to the output of said blower and placed 
at spaced positions about the axis of said second turret respectively 
adjacent the different angular locations in which 'said second turret is 
stopped, said air nozzles being aided at various angles for drying the 
respective surfaces of the articles in the respective carriages of the 
second turret during the periods when the second turret is stopped, where- 
by an efficient automatic washing and drying of the manufactured articles 
is produced, - 



27 



656624 
7- I 



FIG. 2. 




4» 



I 



I 



CANADA 

» 



658624 
7-V 




I 



.1 

0 



CANADA 
« 



656624 
7- S 




656624 
7~6 



FIG. 7. 




I 



I 



.1 



CANADA 



656624 
7- 7 



fig. e. 

INDEX LOCK CTl. 'NOEX DRIVE CYL. 




i 



j 



TRANSFER CYL Q 



TRANSFER cr/.. U ^ 



£5 /&? 



•210 Y 

~~~| 

uslE± i 

-ZOi 




i»?T ! FLOID i- 
! KESEXVOIR If 

J 



